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Sirs,
Fabry disease (FD) is a rare, X-linked,
lysosomal storage disorder caused by a
total lack or deﬁciency of the a-galactosi-
dase A (a-GAL A) enzyme, encoded by
the GLA gene. Cerebrovascular complica-
tions are a major cause of morbidity and
early mortality in both male and female
patients with FD [1]. Ischaemic stroke
(IS), caused by cerebral vasculopathy or
cardiac embolism, is the most prevalent
type and occurs at an earlier age than is
usual in the general population. Screening
studies conducted so far in cohorts of
young patients with IS of undetermined
origin have reported a wide range of FD
prevalence (0.0–3.9%), which is probably
the consequence of diﬀerences in the
study populations, stroke subtypes and
screening methods [2]. Therefore, it is still
a matter of debate whether routine
screening for FD in young patients with
IS of unknown origin is warranted.
This study is part of the Italian Project
on Stroke in Young Adults (IPSYS) pro-
ject, a countrywide network of neurologi-
cal centers with a special interest in
cerebral ischaemia at a young age across
Italy, aimed at recruiting patients with
ﬁrst-ever acute stroke who fulﬁll the fol-
lowing criteria: (i) age 18–45 years and (ii)
computed tomography- or magnetic reso-
nance imaging-proven cerebral infarction,
in the setting of a hospital-based, multi-
center, observational study [3,4]. Fourteen
of the 23 centers included in the IPSYS
network participated in the present analy-
sis. According to the IPSYS protocol, IS
due to sinus venous thrombosis, vasos-
pasm after subarachnoid hemorrhage, car-
diac surgery, occurring as an immediate
consequence of trauma, and iatrogenic
strokes were excluded. For the present
analysis, we also excluded patients who
suﬀered from an IS secondary to endo-
carditis, cardiac tumor, spontaneous dis-
section of the carotid or vertebral arteries,
cerebral vasculitis, hematological disor-
ders (hemoglobinopathy, polycythemia
vera, essential thrombocytopenia, throm-
bocytosis, thrombotic thrombocytopenic
purpura, heparin-induced thrombocytope-
nia, antiphospholipid syndrome), mono-
genic diseases causing stroke (i.e. cerebral
autosomal dominant arteriopathy with
subcortical infarcts and leukoen-
cephalopathy) and illicit drug abuse.
Informed consent was provided by all
study participants.
According to the screening protocol,
all patients underwent full genetic
sequencing of the a-GAL A gene for
mutation analysis. Peripheral blood was
collected, using EDTA as an anticoagu-
lant. DNA samples were isolated from
whole blood by column extraction
(GenElute Blood Genomic DNA Kit,
Miniprep; Sigma-Aldrich, St. Louis, MO,
USA). Seven pairs of primers were
designed for the analysis of seven target
regions containing the seven exons of the
GLA gene and the regulatory sequences
ﬂanking them. Polymerase chain reaction
products were puriﬁed and sequenced to
identify suspected mutations, using an
automated DNA sequencer at BMR
Genomics (Padova, Italy). We did not
plan to measure leukocyte a-GAL A
activity in males, except in those cases in
which molecular screening had revealed
variants of unknown signiﬁcance.
A group of 350 consecutive patients
admitted for acute IS qualiﬁed for inclu-
sion. The characteristics of this cohort
are reported in Table 1. The mean age
was 36.9  6.8 years and 192 (54.9%)
were men. None of the patients had cau-
sative mutations in the GLA gene
responsible for classical FD. Two females
(aged 31 and 41 years, respectively) car-
rying the D313Y genetic variant in the
GLA gene (Gly937Ala alteration at
cDNA level), had normal a-GAL A
activity in plasma, no evidence of other
FD manifestations (in particular,
*These two authors should be considered
co-senior authors.
†Italian Project on Stroke in Young Adults
(IPSYS) Investigators are in Appendix 1.
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acroparaesthesia, hypohidrosis, gastroin-
testinal symptoms, angiokeratoma, cor-
nea verticillata, cardiac or kidney disease,
and/or cerebral magnetic resonance
imaging/magnetic resonance angiography
abnormalities, including white matter
hyperintensities, dolichoectasia or pulv-
inar sign) in their previous medical his-
tory as well as over an 84-month (case 1)
and 20-month (case 2) follow-up after
the index event, and no relatives with
clinical features consistent with the
hypothesis of FD.
For many patients with FD, IS is the
ﬁrst serious clinical manifestation of the
disease and may be the event that leads
to a diagnosis. Clinicians should be
therefore aware of FD as a cause of early
IS. In line with other previous reports,
however, we were unable to identify any
patients with FD in our cohort, in spite
of the screening procedure based on
molecular genetic testing that we used,
which is expected to overcome the limita-
tions of a-GAL A activity assay. This
reinforces the prevailing idea that system-
atic screening for FD is not warranted
even in young patients with IS of unde-
termined origin, and that an appropriate
clinical/neuroradiological assessment
should guide clinicians in the diagnostic
process. In this regard, research should
focus more on the application of clinical,
biochemical and neuroimaging markers
for patient stratiﬁcation [2,5].
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Appendix 1
IPSYS co-investigators (listed by
participating centers)
Dipartimento di Scienze Cliniche e Speri-
mentali, Clinica Neurologica, Universita
degli Studi di Brescia, Brescia (Alessan-
dro Pezzini, Paolo Costa, Andrea Mor-
otti, Loris Poli, Valeria De Giuli,
Filomena Caria, Alessandro Padovani);
U.O. di Recupero e Rieducazione Fun-
zionale, IRCCS Fondazione Don Gnoc-
chi, Milano (Elisabetta Del Zotto); U.O.
Neurologia, Istituti Ospitalieri, Cremona
(Alessia Giossi, Maria Sessa); Stroke
Unit, Neurologia Vascolare, Spedali
Civili di Brescia, Brescia (Massimo
Gamba, Nicola Gilberti, Mauro Mag-
oni); Centro Trombosi, IRCCS Humani-
tas Research Hospital, Rozzano
(Corrado Lodigiani, Paola Ferrazzi,
Elena Banﬁ, Luca Libre, Lidia Luciana
Rota); Neurologia d’Urgenza and Stroke
Unit, IRCCS Humanitas Research Hos-
pital, Rozzano (Simona Marcheselli);
IRCCS Humanitas Research Hospital,
Rozzano; Stroke Unit, Azienda Ospeda-
liera Sant’Andrea, Roma (Alessandra
Spalloni, Rosalba Patella, Filomena Di
Lisi, Maurizia Rasura); Istituto di Ricov-
ero e Cura a Carattere Scientiﬁco, Cen-
tro Neurolesi Bonino-Pulejo, Policlinico
Universitario, Messina (Rocco Salvatore
Calabro, Placido Bramanti); Diparti-
mento di Neuroscienze, Scienze Psichi-
atriche e Anestesiologiche Clinica
Neurologica, Universita di Messina, Mes-
sina (Paolo La Spina, Cesare Stilo, Ros-
sella Musolino); Dipartimento di
Neuroscienze, Riabilitazione, Oftalmolo-
gia, Genetica e Scienze Materno-Infantili,
Universita di Genova, Genova (Cinzia
Finocchi, Maurizio Balestrino, Chiara
Bruno, Davide Massucco, Carlo Gan-
dolfo); Unita di Neurologia, Ospedale S.
Andrea, La Spezia (Elisa Giorli, Elisa-
betta Traverso); U.O. di Neurologia,
Ospedale Galliera, Genova (Massimo del
Sette); Unita di Neurologia e Stroke,
ASST Sette Laghi, Universita dell’Insub-
ria, Varese (Maria Luisa DeLodovici,
Elena Pinuccia Verrengia, Federico Cari-
mati, Giorgio Bono); Stroke Unit, Clin-
ica Neurologica, Nuovo Ospedale Civile
‘S. Agostino Estense’, AUSL Modena
(Andrea Zini, Anna Maria Simone,
Maria Luisa Dell’Acqua, Guido
Bigliardi, Laura Vandelli, Paolo Frigio
Nichelli); Stroke Center, Dipartimento di
Neurologia, Ospedale Sacro Cuore
Negrar, Verona (Alessandro Adami);
U.O. Neurologia, Azienda Ospedaliera-
Universitaria Borgo Trento, Verona
(Monica Carletti, Giampaolo Tomelleri,
Paolo Bovi); Dipartimento di Neuro-
scienze, Stroke Unit, Universita di Tor-
ino, Torino (Paolo Cerrato); Laboratorio
Table 1 Demographic and clinical charac-
teristics of the study group
Variable
Age (years) 36.9  6.8
Male 192 (54.9)
Hypertension 65 (18.5)
Diabetes mellitus 12 (3.4)
Current smokers 143 (40.9)
Hypercholesterolemia 87 (24.8)
History of migraine
No migraine 244 (69.7)
MO 56 (16.0)
MA 37 (10.6)
Oral contraceptivesa 58 (36.7)
Family history of stroke 121 (34.6)
History of ischaemic heart
disease
7 (2.0)
Stroke etiologic subtypes (TOAST criteria)b
Large-vessel atherosclerosis 30 (8.6)
Cardioembolism 122 (34.8)
Small-vessel occlusion 43 (12.3)
Stroke of other determined
etiology
75 (21.4)
Stroke of undetermined
etiology
80 (22.9)
Data are given as mean  SD or n (%).
aIn females; bAccording to Trial of Org
10172 in Acute Stroke Treatment (TOAST)
criteria. MO, migraine without aura; MA,
migraine with aura.
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di Epidemiologia Molecolare e Nutrizio-
nale, Dipartimento di Epidemiologia e
Prevenzione, IRCCS Istituto Neurologico
Mediterraneo, NEUROMED, Pozzilli
(Licia Iacoviello, Augusto Di Casteln-
uovo, Giovanni de Gaetano); Diparti-
mento di Scienze del Sistema Nervoso e
del Comportamento, Unita di Statistica
Medica e Genomica, Universita di Pavia,
Pavia (Mario Grassi); U.O.C. Neurolo-
gia, A.O. Universitaria ‘San Giovanni di
Dio e Ruggi d’Aragona’, Salerno (Anto-
nella Toriello, Giampiero Locatelli,
Nicola Pugliese); Stroke Unit, Divisione
di Medicina Cardiovascolare, Universita
di Perugia, Perugia (Maurizio Paciaroni,
Valeria Caso, Cataldo D’Amore, Gian-
carlo Agnelli); U.O.C. Neurologia, Ospe-
dale Valduce, Como (Nicoletta
Checcarelli, Mario Guidotti); U.O. Neu-
rologia, ASST Lariana – Ospedale San-
t’Anna, Como (Lucia Tancredi, Marco
Arnaboldi); Stroke Unit, U.O. Neurolo-
gia, IRCCS Ospedale S. Raﬀaele, Milano
(Giacomo Giacalone, Elisa Zanoli);
Stroke Unit, Fondazione Istituto ‘C.
Mondino’, Pavia (Anna Cavallini,
Alessandra Persico, Giuseppe Micieli);
U.O. Neurologia, Azienda Ospedaliera
Universitaria Pisana, Pisa (Alberto Chiti,
Giovanni Orlandi); Stroke Unit, Azienda
Ospedaliera ‘G. Brotzu’, Cagliari (Vale-
ria Piras, Piernicola Marchi, Maurizio
Melis); Stroke Unit, U.O. Neurologia,
Azienda Ospedaliera ‘C. Poma’, Man-
tova (Giorgio Silvestrelli, Alessia Lanari,
Alfonso Ciccone); Stroke Unit, U.O.
Neurologia, Ospedale ‘S. Chiara’,
Trento (Laura Cucurachi); U.O. Neu-
rologia, Ospedale di Treviso (Marco
Domenico Bonifati); and S.C. Neurolo-
gia, IRCCS – Arcispedale Santa Maria
Nuova, Reggio Emilia (Marialuisa
Zedde, Giovanni Malferrari, Norina
Marcello).
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